. RMSD Ile59, Tyr354, Ile355, Glu380, Gly422, Ser423, Gly424, Lys426, Glu427, Arg439, Glu440, Met441, His442, Asp445, Ser447, Tyr450, Phe459, Asp462, Met463
Ala67, Lys68, Ala69, Leu67, Tyr102, Arg105, His106, Phe107, His193, Phe230, Thr232, Gly368, Asp369, Phe372, Asn445, Tyr447, Gly470, Phe471, Pro472, Phe474, Thr484
β Ala67, Lys68, Ala69, Leu77, Gly94, Ala97, Tyr98, Ser100, Tyr102, Arg105, His106, Phe107, His193, Phe230, Glu231, Gly368, Asp369, Phe372, Asn445, Tyr447, Gly470, Phe471, Pro472, Phe474, Thr484 
Conservation of residue type*: 73% * Residues are categorized as hydrophilic or hydrophobic 
α-Ile267 Conservation of specific residue: 67% Conservation of residue type*: 94% * Residues are categorized as hydrophilic or hydrophobic 
β'-Gln308 Conservation of specific residue: 45% Conservation of residue type*: 90% * Residues are categorized as hydrophilic or hydrophobic 
β-Lys424 Conservation of specific residue: 68% Conservation of residue type*: 82% * Residues are categorized as hydrophilic or hydrophobic 
β-Lys424 Conservation of specific residue: 66% Conservation of residue type*: 81% * Residues are categorized as hydrophilic or hydrophobic 
β'-Val457 Conservation of specific residue: 50% Conservation of residue type*: 87% * Residues are categorized as hydrophilic or hydrophobic 
α-Ile264 Conservation of specific residue: 56% Conservation of residue type*: 94% * Residues are categorized as hydrophilic or hydrophobic 
β-Ser70 Conservation of specific residue: 71% Conservation of residue type*: 93% * Residues are categorized as hydrophilic or hydrophobic 
α-His369 Conservation of specific residue: 90% Conservation of residue type*: 100% * Residues are categorized as hydrophilic or hydrophobic Figure S1 . Electron density maps (blue mesh) and anomalous difference maps (orange mesh) for each Xe binding site, including noncrystallographically-related pairs, and their surrounding environment. Both maps are contoured to 3 σ. Residues with at least one atom that is 4 Å or closer to the Xe atom are shown in sticks. Note that the electron density for Cp1-Xe3 is not visible above the orange Xe atom at 3 σ due to low site occupancy. -stabilized Av1-Av2 (PDB ID 1M34, red cartoon), nucleotide-free Av1-Av2 (PDB ID 2AFH, blue cartoon), MgAMPPCP-bound Av1-Av2 (PDB ID 2AFK, forest green cartoon), and MgADP-bound Av1-Av2 (PDB ID 2AFI, orange cartoon). The docking of the Fe protein does not block any of the proposed substrate pathways 8, 9 . Figure S4 . Overlay of the molecular surface of the FeMo-cofactor-deficient Av1 protein (wheat surface, PDB ID 1L5H) 10 . The channel used for transportation of the FeMo-cofactor is visible as the hole in the wheat surface that connects the protein surface to the location of the FeMocofactor in the mature protein. The green protein backbone is the α-subunit of the Av1-Xe structure, and the other colored surfaces belong to the substrate access pathways. Three are visible: the AI (blue surface), AII (magenta surface), and NH 3 egress (yellow surface) pathways. Part of the AII pathway overlaps with the FeMo-cofactor insertion pathway. 
Different orientations of Fe protein

